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Abstract of the contribution: This contribution proposes a new solution for key issue #2.
1. Discussion
Following key issue was documented in TR 23.727:
Key Issue 2: Assistance information provided to RAN
This key issue will study the assistance information provided to RAN for inter-RAT handover/reselection/switching between E-UTRA and NR for both scenario 1 and scenario 2, including following points:

1.
What information does the network need to take proper decision and generate the assistance information provided to RAN. Which NF can take this decision?

2.
What are assistance information provided to the RAN?

3.
How and when can the assistance information be provided to the RAN?

4.
What are the impact on existing mechanisms if reusing, enhancing existing procedure, or defining a new procedure?

5.
How does the network provide assistance information to identify the traffic associated to a particular application?

To address the above listed aspects, following solution is proposed:

The PCF determines when a specific application is being activated that has “preferred RAT” requirements. The activation of such application is achieved e.g. by an explicit request from the AF, whereas the “preferred RAT” can be either explicitly indicated by the AF via N5 or NEF, or it can be preconfigured in the PCF.

The initiation of a new application can also be detected by using deep packet inspection in the User Plane Function (UPF) based on the Packet Detection Rule instructed by SMF. In this case the “preferred RAT” associated with that application is preconfigured in the PCF.

After determining that an application with “preferred RAT” requirement has been activated, the PCF initiates the PDU Session Modification procedure to send a new indicator (e.g. the preferred RAT information) to NG-RAN. For scenario 1, based on the new indicator, the NG-RAN steers the UE towards the “preferred RAT” when such a RAT is available. For UE in connected mode this means that NG-RAN will preferably hand over the UE to a cell of the “preferred RAT”, whereas for UE in idle mode the NG-RAN will configure the RAT reselection priorities so that UE camps on a cell of the “preferred RAT” with higher likelihood. For scenario 2, based on the new indicator, the NG-RAN decides to steer the specific QoS Flow via the preferred RAT.
When the PCF detects that the application with “preferred RAT” requirement has been deactivated, the PCF initiates the PDU Session Modification procedure to remove the indicator with “preferred RAT” information. Upon removal of this indicator, NG-RAN resumes the normal RAT selection priority for mobility handling.
2. Proposal
It is proposed to agree the following changes into the TR 23.727.
* * * First change * * * *

6.X
Solution #X: Solution to enable RAT change based on Application Awareness in 5GS
6.X.1
Functional Description

This solution addresses Key Issue #2.

The PCF determines when a specific application is being activated that has “preferred RAT” requirements. The activation of such application is achieved e.g. by an explicit request from the AF, whereas the “preferred RAT” can be either explicitly indicated by the AF via N5 or NEF, or it can be preconfigured in the PCF.

The initiation of a new application can also be detected by using deep packet inspection in the User Plane Function (UPF) based on the Packet Detection Rule instructed by SMF. In this case, the “preferred RAT” associated with that application is preconfigured in the PCF.

After determining that an application with “preferred RAT” requirement has been activated, the PCF initiates the PDU Session Modification procedure to send a new indicator (e.g. the preferred RAT information) to NG-RAN. For scenario 1, based on the new indicator, the NG-RAN steers the UE towards the “preferred RAT” when such a RAT is available. For UE in connected mode this means that NG-RAN will preferably hand over the UE to a cell of the “preferred RAT”, whereas for UE in idle mode the NG-RAN will configure the RAT reselection priorities so that UE camps on a cell of the “preferred RAT” with higher likelihood. For scenario 2, based on the new indicator, the NG-RAN decides to steer the specific QoS Flow via the preferred RAT.
When the PCF detects that the application with “preferred RAT” requirement has been deactivated, the PCF initiates the PDU Session Modification procedure to remove the indicator with “preferred RAT” information. Upon removal of this indicator, NG-RAN resumes the normal RAT selection priority for mobility handling.
Editor's note: For Scenario 1 it is FFS how the UE is steered back to 5GS when the application flow that has caused mobility to EPS ceases to exist.
6.X.2
Procedures
6.X.2.1 Procedure to provision the preferred RAT information from PCF to NG-RAN
Following example procedure (The UE or network requested PDU Session Modification procedure (non-roaming and roaming with local breakout scenario)) is copied from clause 4.3.3.2 of TS 23.502 [xx]. The call flow description includes only the impacted steps where the “preferred RAT” information is included or handled (steps 1b, 3a, 4 and 5).
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Figure 6.X-1: UE or network requested PDU Session Modification (for non-roaming and roaming with local breakout); same as TS 23.502 Figure 4.3.2.2-1
1b.
Preferred RAT information is included in the Npcf_SMPolicyControl_UpdateNotify request message from PCF to SMF.
3a.
Preferred RAT information is included in the N2 SM information of this message.
4.
Preferred RAT information is included in the N2 SM information of this message.
5.
For scenario 1, based on the Preferred RAT information, the NG-RAN may steer the UE towards the “preferred RAT” (e.g. when such a RAT is available). For UE in connected mode this means that NG-RAN will preferably hand over the UE to a cell of the “preferred RAT”, whereas for UE in idle mode the NG-RAN will configure the RAT reselection priorities so that UE camps on a cell of the “preferred RAT” with higher likelihood. For scenario 2, based on the new indicator, the NG-RAN may decide to steer the specific QoS Flow via the preferred RAT.
6.X.2.2 Procedure to remove the preferred RAT information from PCF to NG-RAN
The same procedure (i.e. PDU Session Modification) is used when PCF determines that the application with “preferred RAT” requirement has been deactivated, in order to remove the indication with “preferred RAT” information from the NG-RAN.

6.X.3
Impact on existing entities and interfaces
AF:

· The preferred RAT information needs to be included in the AF Request.
PCF:
· The preferred RAT information needs to be included in the Npcf_PolicyAuthorization_Update Request.
SMF:
· Preferred RAT information is included in the N2 SM information of Nsmf_PDUSession_UpdateSMContext.
NG-RAN:

· For scenario 1, based on the Preferred RAT information, the NG-RAN steers the UE towards the “preferred RAT” when such a RAT is available. For UE in connected mode this means that NG-RAN will preferably hand over the UE to a cell of the “preferred RAT”, whereas for UE in idle mode the NG-RAN will configure the RAT reselection priorities so that UE camps on a cell of the “preferred RAT” with higher likelihood. 

· For scenario 2, based on the new indicator, the NG-RAN decides to steer the specific QoS Flow via the preferred RAT.
* * * End of change * * * *
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